Epidermal growth factor activation of intestinal glutamine transport is mediated by mitogen-activated protein kinases.
Glutamine is an essential nutrient for gut functions, but the regulation of its uptake by intestinal mucosal cells is poorly understood. Given the pivotal role of epidermal growth factor (EGF) in regulating gut metabolism, growth, and differentiation, this in vitro study was designed to investigate the intracellular signaling pathways involved in the regulation of EGF-mediated intestinal glutamine transport in intestinal epithelia. Continuous incubation with EGF (>30 hours, 100 ng/ml) stimulated glutamine transport activity across intestinal epithelial Caco-2 cell apical membrane. Exposure to EGF for 48 hours resulted in an increase in transport activity (50%) and glutamine transport system B gene ATB(0) mRNA levels (ninefold). EGF stimulated glutamine transport activity by increasing the glutamine transporter maximal velocity (V(max)) without altering the transporter apparent affinity (K(m)). Furthermore, EGF stimulated both intracellular protein kinase C and mitogen-activated protein kinase MEK1/2 activities. The EGF-stimulated glutamine transport activity was attenuated individually by the specific protein kinase C inhibitor chelerythrine chloride and the mitogen-activated protein kinase MEK1 inhibitor PD 98059. These data suggest that EGF activates glutamine transport activity across intestinal epithelial membrane via a signaling mechanism that involves activation of protein kinase C and the mitogen-activated protein kinase MEK1/2 cascade. EGF activates glutamine transport via alterations in transporter mRNA levels and the number of functional copies of transporter units.